Evidence for glutamate-mediated activation of hippocampal neurons by glial calcium waves.
Communication from astrocytes to neurons has recently been reported by two laboratories, but different mechanisms were though to underlie glial calcium wave activation of associated neurons. Neuronal calcium elevation by glia observed in the present report is similar to that reported previously, where an increase in neuronal calcium was demonstrated in response to glial stimulation. In the present study hippocampal neurons plated on a confluent glial monolayer displayed a transient increase in intracellular calcium following a short delay after the passage of a wave of increased calcium in underlying glia. Activated cells displayed action potentials in response to glial waves and showed antineurofilament immunoreactivity. Finally, the N-methyl-D-aspartate glutamate receptor antagonist DL-2-amino-5-phosphonovaleric acid and the non-NMDA glutamate receptor antagonist 6,7-dinitroquinoxaline-2,3-dione significantly reduced the responsiveness of neurons to glial calcium waves. Our results indicate that hippocampal neurons growing on hippocampal or cortical astrocytes respond to glial calcium waves with elevations in calcium and increased electrical activity. Furthermore, we show that in most cases this communication appears to be mediated by ionotropic glutamate receptor channels.